Myoepitheliomas are well-established to occur in the salivary glands, but they have also been described in the breast, upper aerodigestive tract, skin, and soft tissues. We report here on a unique case of primary myoepithelioma that occurred in the right testis of a 28-year-old man. The tumor was entirely confined to the testis and it was clearly separated from the epididymis. Histopathology revealed mixed architectural patterns in which the reticular areas merged into the chondromyxoid stroma. The tumor cells, which were focally immunoreactive to pancytokeratin and S-100 protein, were round to ovoid and spindly arranged in cords, strands, and fascicles. They showed mild nuclear pleomorphism, sparse mitotic figures and a low Ki-67 proliferative index. There was no ductal differentiation in the tumor. To the best of our knowledge, there has been only one case report of a primary testicular myoepithelioma in the English medical literature.
Myoepitheliomas are now known as neoplasms that are entirely composed of myoepithelial cells with solid, myxoid, and/ or reticular growth patterns. Although they occurs most commonly in the salivary glands, primary myoepithelioma has on rare occasion been described in the breast, upper aerodigestive tract, skin and soft tissues. [1] [2] [3] Perhaps due to their morphologic and immunophenotypic heterogeneity, these tumors are known to be poorly recognized and they may be mistaken for other soft tissue/stromal tumors when arising outside of the salivary glands. We report here on an exceptional case of primary myoepithelioma occurred in the right testis of a 28-year-old man. In the present case, the histologic findings and immunohistochemical results were characteristic of soft tissue myoepithelioma that has occurred in more commonly described locations. 3 To the best of our knowledge, this is the second reported case of a primary testicular myoepithelioma in the English medical literature.
CASE REPORT
In June 2009, a 28-year-old man was referred to our hospital for evaluation of a painless solid mass in the right testis. A physical examination by a urologist revealed a firm testicular mass in the enlarged right testis. The magnetic resonance imaging scan showed a well-circumscribed heterogeneous mass measuring about 3.5 cm in the right testis (Fig. 1) . The mass appeared to be well-confined within the testis and there is no evidence of significant lymphadenopathy in the inguinal and retroperitoneal sites. A urologic surgeon performed a radical orchiectomy via an inguinal incision. The pathologic diagnosis of myoepithelioma was made. At 1-year follow up without additional treatment, no evidence of local recurrence or metastasis was detected.
The surgical specimen showed a well circumscribed encapsulated mass that measured 3.5×3.2 cm. The cut surface was a solid gray to white mass with foci of hemorrhage and myxoid areas (Fig. 2) . Microscopically, the tumor was well circumscribed by a fibrous capsule without evidence of infiltration into the surrounding tissues (Fig. 3A) . The tumor cells revealed mixed architectural patterns in which the reticular areas merged into the chondromyxoid stroma. Most of the tumor cells had round or spindled shaped nuclei with abundant eosinophilic cytoplasm (Fig. 3B) . Focally, some large epithelioid cells displayed abundant vacuolated cytoplasm. The tumor cells had neither pleomorphism nor mitotic figures. Immunohistochemically, the tumor cells are strongly positive for vimentin and focally positive for pancytokeratin (Fig. 3C ) and S-100 protein (Fig. 3D) . However, they were negative for epithelial membrane antigen (EMA), CD117/c-kit, α-smooth muscle actin (SMA), p63, glial fibrillary acidic protein (GFAP), CD34 and inhibin-α. The Ki-67 proliferative index of the tumor cells was about 1% (Table 1) . On the basis of the morphologic and immunohistochemical findings, the pathologic diagnosis of myoepithelioma was made.
DISCUSSION
Myoepithelioma is a benign tumor that is exclusively or almost exclusively composed of neoplastic cells that exhibit myoepithelial differentiation. The uncommon diagnosis of myoepithelioma in salivary glands was initially reserved for those tumors composed of spindle cells or plasmacytoid cells and that demonstrate a solid growth pattern. However, this category has recently been expanded to include those tumors with myxoid or hyalinized stroma, reticular or trabecular architecture, and epithelioid or clear myoepithelial cells.
3 Similar criteria can be also applied for making the diagnosis of soft tissue myoepithelioma. On the contrary, mixed tumors are literally well circumscribed lesions displaying epithelial and/or myoepithelial elements, in varying proportions, within a hyalinized to chondromyxoid stroma. While some investigators have required the total absence of a ductal component for making the diagnosis of myoepithelioma, 4 most accept the presence of a minor epithelial component (e.g., less than 5-10%). [5] [6] [7] The present case did not reveal any definite ductal differentiation. Myoepithelial cells are ectodermally-derived contractile cells that are routinely identified in many normal tissues with secretory function, such as the major and minor salivary glands, the lacrimal glands, sweat glands, breast, and the prostate. 8, 9 They originate from the same progenitor of epithelial cells, and they acquire the features of smooth muscle differentiation while retaining epithelial properties. In contrast to breast, sweat glands and salivary glands, where myoepithelial cells are abundant, the testes do not normally have myoepithelial cells. 10 Instead, the testicular stroma includes peritubular myoid cells that consist of some scattered smooth muscle cells, myofibroblasts and CD-34-positive stromal cells. The tunica albuginea and the inner layer of the seminiferous tubules in adult testis are predominantly composed of myofibroblasts. Smooth muscle cells are also scattered throughout these sites in some cases. CD34-positive stromal cells are abundant and they form a reticular network around the seminiferous tubules and Leydig cells as well as the outer layer of the seminiferous tubules. 11 Regarding cytokeratin immunoreactivity in normal testis, rete testis epithelial 12 reported on a spindle cell testicular tumor that showed both epithelial-like and myoid differentiation, and so it resembled myoepitheliomas of the skin, breast, and salivary gland. With performing ultrastructural and immunohistochemical studies, he suggested that the combined patterns in the testicular tumor may reflect peritubular myoid cell differentiation mixed with possible rete testis epithelial cell differentiation, although the presence of this peculiar tumor within the testis is difficult to explain. The present case exhibited the dual immunohistochemical pattern of epithelial and myoepithelial (not myogenous) differentiation, but peritubular myoid cell differentiation was not identified. Further, it is unfortunate that we could not perform electron microscopic study for our case. Before Weidner's report, Miettinen et al. 13 described a testicular stromal tumor with epithelial differentiation, as was shown by ultrastructural, immunofluorescent and Western blot studies. We assume that their tumor may have been more brothersome than our case morphologically and immunophenotypically, although they did not mention the term 'myoepithelioma.' Anyway, it is perplexing to explain the histogenesis of the present testicular tumor that displayed the morphologic and immunophenotypical features of myoepithelioma.
Morphologically, myoepithelial differentiation in tumors may be difficult to evaluate only on the routine hematoxylin and eosin stained slides due to the variable morphological appearance of myoepithelial cells, and performing immunohistochemical stains is necessary to reach the correct diagnosis. Although salivary gland myoepitheliomas are well established, myoepitheliomas of other locations have been more recently recognized. Perhaps the greatest impediment to their recognition at sites other than salivary glands is the plasticity of myoepithelial cells and the resultant broad morphologic spectrum of myoepithelial tumors. 3 Myoepitheliomas in the salivary glands are generally positive for pancytokeratin as well as myoepithelial markers (calponin, S-100, GFAP, α-SMA, cytokeratin 14, and p63), but the frequency of positivity and the percentage of positive cells with the individual markers are highly variable. S-100 protein has been reported to be the most useful marker, but it also lacks specificity.
14 As to the immunohistochemical profile of the tumor described herein, the proliferating cells were focally strong positive for pancytokeratin and S-100 protein, but α-SMA labeling, which is an established myoepithelial marker, could not be detected. The typical immunophenotypes of pure myoepithelioma in salivary gland are known to express vimentin and S-100 protein rather than actin or basal cytokeratin. 14, 15 In the series of soft tissue myoepitheliomas by Hornick and Fletcher, 3 93% of the tumors were positive for keratin and 63% of the tumor were positive for EMA. Immunoreactivity for S-100 protein was present in 87% of the tumor. The positivity for the other markers was variable. Thus, in addition to the morphological changes akin to myoepithelioma, the immunophenotypic expression toward myoepithelial differentiation suggests that the present tumor could be recognized as being myoepithelial in nature.
The criteria that that have been reported to be helpful in differentiating between benign and malignant myoepitheliomas in the salivary glands include cytologic atypia, increased mitotic activity, and tumor infiltration into the surrounding tissue. 16 In contrast to their salivary gland counterparts, myoepithelial carcinomas of soft tissue are distinguished from benign myoepitheliomas on the basis of the cytologic feature rather than the architectural features. Nearly half of the cases in the series of Hornick and Fletcher 3 showed a microscopically infiltrative margin and this feature was associated with neither recurrence nor metastasis. In the present case, there was no evidence of an infiltrative margin, significant cytologic atypia and increased mitoses. Therefore, we consider this tumor was a benign tumor.
Testicular stromal tumors account for 3% to 4% of all testicular tumors. Most are pure Leydig cell tumors and the remainder show variable combinations of Sertoli cells, Leydig cells, granulosa-theca cells and undifferentiated gonadal stromal cells. 12 Testicular sex cord-stromal tumors with varying degrees of Sertoli or granulosa cell differentiation may also exhibit evidence of both epithelial and mesenchymal differentiation, but these tumors characteristically express inhibin-α. 17 The present case did not show any immunoreactivity for inhibin-α, and the tumor did not follow the well-known histology of gonadal sex cord stromal tumor.
Tumors should be classified on the basis of what they in fact are, as defined by a series of appropriate phenotypic differentiation markers, rather than on the basis of equivocal assumptions about their origins. 18 In other words, the morphologic feature of any tumor may be reflect a pattern of gene expression during oncogenesis rather than their origin from a specific cell lineage. So, it is appropriate that this testicular stromal tumor is named as 'myoepithelioma,' although its histogenesis remains a mystery.
